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This invention relates fo ion generators and 
more particularly fo ion generators of the type 
employing electron bombardment of a solid body 
to be ionized. 
If is an object of the invention fo provide a 
simple and efficient ion generator. 
Another object of the invention is fo provide 
an ion generator wherein electrons bombard a 
solld body to produce ions cf the material com- 
prising the .body. 10 
Other objects and advantages of the inven- 
tion will be apparent from the ïollowing descrip- 
tion and claims considered together with the 
drawing forming an integral part oï this specifi- 
cation and comprising an isometric view of ap- 15 
paratus embodying my invention. 
Reïerring now fo the drawing if will be seen 
that an evacuated vessel is formed by means of 
a glass cylinder | capped on the bottom by a 
metallic plate 2 and on the top by a metalllc 20 
plate 3. Approprlate seals are provided fo tender 
the vessel air-tight and a pump line 4 is con- 
nected fo a pump 6 fo evacuate the vessel fo any 
desired degree. 
Posltioned on the bottom plate 
7 ruade oï tungsten upon which is placed a 
crucible 8 of high temperature insulator, such 
as alundum. Placed within the crucible is a 
block oï material 9 from which ions are desired; 
for example, a block of uranium metal bas been 
utilized in this cormection. A tungsten wire 
is secured fo the block 8 and passes through an 
insulating bushing J2 in the bottom plate . fo 
provide an anode lead ïor the block 
Positioned near the top of the vacuum vessel 
is a coiled filamen 3 having two legs 4 passing 
through the upper cover  through insulating 
bushings 6. A grid 7 is mechanically sup- 
ported by the filament |S and is maintained at 
filament potential, and fits completely across the 40 
upper interior oï the glass cylinder 
The filament  is rendered thermally emissive 
by a battery 8 placed across the two filament 
legs , the resistive current heating the fila- 
ment J fo a white heat whereupon if emits 
electrons. The filament $ is made the cathode 
of a circuit and the block 9 is ruade the anode 
a circuit by a battery 9 connected to one of 
the legs  and fo the anode lead ! L The upper 
cover  is rendered negative with respect fo the 
filament 3 and the supported grid |7 by a bat- 
tery 2! cormected between one leg  and the 
cover $. An ammeter 22 is placed in the circuit 
to determine the currents reaching the plate 
In operation, the battery 

passes çur.ret. 5 

through the filament 13 renderingit .thermally: 
emissive, the electrons ïorming a stream 
strikes the block 9, the .anode. oï the circuit., 
The impingement oï the electrons upon the block 
9 creates heat which vaporizes the block , cus- 
ing the vapcr to fill the vacuum vessel. This 
vapcr in turn is ombarded by the electron 
stream 2, setting up an arc discharge. This 
arc discharge gives fise tc an arc plasma which 
fills the entire vacuum vessel below the grid 
7 and takes on the potential of the most posi- 
tive member with which if is in contact, name- 
ly, the block 9. The grid 7 is therefore negative 
with respect fo the arc plasma and attracts 
ward it positive ions frora the arc plasma. These 
icns pass through the grid 7 and encounter the 
negative field of the top plate 3. They are there- 
fore accelerated toward this plate 3, causing 
current fo flow through the ammeter 22, which 
current is a measure of the number of ions re- 
mcved from the arc plasma. 
The mechanism just described bas been suc- 
cessfully employed in generating ions of uranium. 
This general structure, therefore, could be used 
in a calutron or other device wherein ions of 
uranium or any other metal are desired. Further, 
if is of general utility as an ion generator or for 
any other purpose in which ions are desired. 
Although I bave described my invention with 
respect fo a specific embodiment thereof, if Is 
not limited fo this embodiment nor otherwise 
except by the terres of the fcllowing claires. 
What is claimed is: 
1. A device for producing ions comprising a 
vacuum envelope, an anode therein ruade of ma- 
terial fo be ionized, an electron emissive cathode 
that supplies electrons for the bcmbardment of 
the material, a grid af cathode pctential extend- 
ing across the vacuum envelcpe in the region of 
the cathode, an electrode in the vessel dispcsed 
on the opposite side oï the grid with respect fo 
the cathode, a current reading meter connected 
fo the electrode, and means for applying potential 
to the electrode that is negative with respect to 
the grld. 
2. An icn source including a cathode, an anode 
compirisng a material fo be vaporized, means 
establishing an arc discharge ïrom said cathode 
fo said anode for vaporizing and ionizing a por- 
tion oï said material, and means for withdrawing 
orm the region o said arc af least a portion o 
said ions. 
3. Ion producing mechanism ccmprising an 
electron emissive cathode, an anode ïormed of 
.u material fo be ionized and maintained af a posi- 
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3 
tie potential with respect to said cathode whereby 
.n. arc discharge ts establtshed therebetween and 
.said anode ls ionized, a grid electrode disposed 
'on. the 0pposite side of said cathode from said 
anode and maintained af substantially the saine 5 
potential as said cathode whereby lons forming 
the rc plasma are attracted thereto, and an 
electrodëiibffthëoppoi silëO ïid.gr.Id: 
from saiiïthdeïïfl:nïaintaeà at"a' n-eativi 
potential, with respect to said grid whereby ions lo 
,attrated to said grid are further attracted there'-. 
b..ugh and toward said electrod..- 
! . Ion producing mechanism cornpfiihg n 
v.acuated envelope, a ftlamêttîr-«.ëIêtrbït:ein... 
.Si.cïtth0de, an anode compïig$:sëlidnts'.oï  15  
1i¢ material tobe ionized ïïïdoeïbbdàt-a»dis - 
i.t)ce from said cathode, said:necleand:cathode-- 
bng disposed internal to said' envelope, power 
SUlply meams maintaining said anode atpositiVe - 
potehtial with respect t. said cathode whereby OE0 
l'd:i aïaoI, salgçelCtfor/dtsetarg e ïionlng- 
gltîldrlè»«ar£bd6niRtCîaltb:produce: an arc 
digëtazèa-hVlï$«sïï:.aYï:zpIaS.trîclUding posi-. 25 

4 
tively charged lons of said anode material and 
maintained ai substantially the potential of said 
anode, a grid electrode wtthin said envelope on the 
opposite side of said cathode from said anode and 
maintained at the potential of said cathode where- 
by positively charged ions of said arc plasma are 
attracted thereto, a plate electrode disposed ad- 
jàCêÏl  sïi,, gi: electrOb: t: sêparte-d from 
sald cathod by «saià gri e!ectrolë; and  means 
maintaining saià plate electroàe ai a negative 
pOtential with respect fo sa/à grià electroàe 
wherebythe.ions attracteà fo saià grià pass there- 
tIOùEli-and" g, re, accelerated toward said plate 
elCiO'd: 
JOHN G. BACIUS. 
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